Let be a group and a subset of such that 1 ∉ and = −1 . Let = ( , ) be a Cayley graph on relative to. Then is said to be normal edge-transitive, if ( ) ( ) acts transitively on edges. In this paper we determine all normal edge-transitive Cayley graphs on a dihedral Group 2 of valency . In addition we classify normal edge-transitive Cayley graphs = ( 2 , ) of valency four, for a prime and give some normal edge-transitive Cayley graphs = ( 2 , ) of valency four that is not a prime .
Introduction
For a given graph Γ, we denote by , , ( ) the vertex set, edge set and automorphism group, respectively. Let be a group and let be a subset of such that 1 ∉ and = −1 . The Cayley graph = , on relative to is defined by = , = { , } ∈ , ∈ . The graph = , is vertex-transitive, since ( ) contains the right regular representation .Thus ≤ ( ( , )) and this action of
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is regular on vertices, that is, is transitive on vertices and only the identity element of fixes a vertex. A Cayley graph = , is said to be edge-transitive if ( ) is transitivwe on edges. In this paper graphs are finite , simple connected and undirected. It is difficult to find the full automorphism group of a graph in general, and so this makes it difficult to decide whether it is edge-trasitive. On the other hand we often have sufficien information about the group to determine = ( ) ( ) , because is the semidirect product = .
( , ), where , = { ∈ : = } . Hence we focus attention on those graphs for which ( ) ( ) is transitive on edges. Such a graph is said to be normal edge-transitive. Thus it is often possible to determine whether , is normal edge-transitive. In [5] Praeger gave an approach to analyzing normal edge-transitive Cayley graphs. Houlis in [4] determined the isomorphism types of all connected normal edge-transitive undirected Cayley graphs for where , are primes, and for = × , a prime. In this paper we determined all normal edge-transitive Cayley graphs on a dihedral Group 2 of valency . In addition we classify normal edge-transitive Cayley graphs = ( 2 , ) of valency four, for a prime and
give some normal edge-transitive Cayley graphs = ( 2 , ) of valency four such that is not a prime .
The group -and graph-theoretic notation and terminology are standard; see [2] , [3] , and [6] for example.
The rest of this paper is organized as follows: In the section 2 we give some preliminaries. In the section 3 we give all normal edge-transitive Cayley graphs on a dihedral group of valency and also we classify normal edge-transitive Cayley graphs = ( 2 , ) of valency four, for a prime .
Preliminaries
The following Propositions are basic for Cayley graphs. ( , ) . It is easy to prove the following.
Propositions 2.2. [2]
(1) ( ) = .
( , ),
, is equivalence to ⊲ . ). This implies that | 2( − ) , contrary.
In the end we give the following conjecture .
Conjecture. If be a normal edge transitive Cayley graph on dihedral group of valency four , then is isomorphism with ( 2 , ) in which either = , , 1+ , 1+ + 2 for an integer satisfying1 + + 2 + 3 ≡ 0 or = , , , −1 such that , 2 − 1 = 1, 2 1 − ≡ 0( ).
